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CHILD-RESISTANT CLOSURE, CONTAINER AND PACKAGE 

Field of the Invention 

The present invention is directed to child-resistant packages, to closures 
and containers for such packages, and to methods of making such packages, 
closures and containers. 

5 

Background of the Invention 

Child-resistant packages are conventionally employed for prescription 
vials, vitamin bottles, and a number of other applications including containers for 
caustic or hazardous materials. The present invention pertains particularly to 

1 0 those types of child-resistant packages that involve application of axial pressure 
and simultaneous turning of the closure with respect to the container in order to 
remove the closure from the container. The present invention involves a number 
of features or aspects in a child-resistant closure, container or package, which 
may be implemented separately from, or more preferably, in combination with 

15 each other. 

Summary of the Invention 

A child-resistant package includes a container having a finish with an 
open end, at least one external thread, at least one stop lug projecting radially 
20 outwardly from the finish, and a closure having a base wall, a skirt with at least 
one internal thread for engagement with the thread on the container finish, at least 



one spring element and at least one pair of internal lugs on the skirt. Each pair 
of lugs on the skirt includes a first lug that cooperates with the stop lug on the 
container finish to prevent unthreading of the closure from the finish absent 
pressure on the closure against the spring element to push the first lug on the skirt 
5 beneath the corresponding stop lug on the container finish. Each pair of lugs on 
the skirt also preferably includes a second lug circumferentially spaced from the 
first lug that. cooperates with the stop lug on the container finish to prevent "over- 
threading" or over tightening of the closure on the finish. Accordingly, the first 
lug provides a child-resistant feature requiring the closure to be pressed and 
10 turned in order to remove it from the container finish. The second lug provides 
a thread-stop feature which limits the extent to which the closure can be threaded 
onto the container finish, to prevent damage to the lugs, threads and spring. 

In one exemplary embodiment of a child-resistant package, the stop lug 
on the container finish and the first lug on the closure skirt have circumferentially 
1 5 extending and axially inclined cam surfaces. During the range of engagement of 
the first lug with the stop lug as the closure is threaded or rotated onto the . 
container, the closure is increasingly displaced toward the container against the 
bias of the spring element, until the first lug on the closure passes the stop lug on 
the container finish whereupon the spring element biases the closure away from 
20 the container. Accordingly, in this arrangement, the first lug on the closure skirt 
slides or cams under the stop lug on the container finish. In another exemplary 
embodiment of a child-resistant container package, the first lug on the closure 
skirt has a radially inclined cam surface that engages the stop lug and causes the 
first lug on the closure skirt to cam radially outwardly over the stop lug on the 
25 container finish. In both embodiments, after the first lug on. the closure skirt 



passes the stop lug on the container finish, reverse rotation of the closure is 
prevented by engagement of the first lug with the stop lug, unless a sufficient 
axial force is provided on the closure, against the spring element, to move the first 
lug beneath the stop lug on the container finish. 

In another exemplary embodiment of a child-resistant package, a flange 
is provided on the container finish. The flange is constructed and arranged to 
overlie the first lug on the container finish when it is rotated past the stop lug as 
the closure is threaded onto the container. The flange preferably extends from the 
stop lug and closely overlies the first lug on the closure skirt to inhibit or prevent 
the closure from being partially axially displaced or cocked relative to the 
container, to avoid damage to the threads and lugs, and to prevent the closure 
from being removed from the container without application of the required push 
and turn forces on the closure. 

Brief Description of the Drawings 

These and other objects, features, advantages and aspects of the present 
invention will be apparent from the following detailed description of the preferred 
embodiments and best mode, appended claims and accompanying drawings in 
which: 

FIG. 1 is a fragmentary cross-sectional view of one presently preferred 
embodiment of a child-resistant package; 

FIG. 2 is a fragmentary perspective view illustrating a closure and 
container finish of the package shown in FIG. 1 ; 

FIG. 3 is a cross-sectional view taken generally along line 3-3 in FIG. 1 ; 

FIG. 4 is a fragmentary sectional view illustrating engagement of a first 



lug on a closure skirt with a stop lug on the container finish of the package shown 
in FIG. 1; 

FIG. 5 is an enlarged fragmentary view of the encircled portion 5 in FIG. 

i; 

FIG. 6 is an elevational view of a finish of a container for the child- 
resistant package shown in FIG. 1 ; 

FIG. 7 is a plan view of the finish shown in FIG. 6; 

FIG. 8 is a fragmentary sectional view taken along line 8-8 in FIG. 7; 

FIG. 9 is a fragmentary sectional view of the stop lug on the container 

finish; 

FIG. 10 is a fragmentary elevational view in the direction of the arrows 
10 in FIG. 8; 

FIG. 1 1 is a fragmentary sectional view taken along line 1 1 -1 1 in FIG. 7; 
FIG. 12 is a fragmentary elevational view in the direction of the arrows 
12 in FIG. 11; 

FIG. 13 is a fragmentary sectional view of a stop lug on the container 

finish; 

FIG. 14 is a cross-sectional view of the closure of the package shown in 

FIG. 1; 

FIG. 15 is a bottom view showing the interior of the closure; 

FIG. 16 is an enlarged fragmentary sectional view illustrating a spring 
element and spring stop of the closure; 

FIG. 1 7 is a fragmentary elevational view illustrating one pair of first and 
second lugs on the closure skirt; 

FIG. 18 is a fragmentary sectional view illustrating one pair of first and 



second lugs on the closure skirt; 

FIG. 1 9 is a fragmentary sectional view taken along line 1 9- 1 9 in FIG. 18; 

FIG. 20 is a fragmentary sectional view taken along line 20-20 in FIG. 18; 

FIG. 21 is a fragmentary sectional view illustrating a stop lug on the 
container finish and a first lug on the closure skirt prior to their engagement as the 
closure is threaded onto the finish; 

FIG. 22 is a cross-sectional view illustrating a closure threaded onto the 
container finish with the first lugs on the closure skirt camming under the stop 
lugs on the container finish as the closure is threaded onto the container finish; 

FIG. 23 is a fragmentary sectional view illustrating a first lug on the 
closure skirt as it is cammed under a stop lug on the container finish; 

FIG. 24 is a fragmentary sectional view illustrating a stop lug on the 
container finish engaging a second lug on the closure skirt to prevent over 
threading of the closure on the container finish; 

FIG. 25 is a fragmentary sectional view illustrating a stop lug on the 
container finish engaged with a second lug on the closure as in FIG. 24; 

FIG. 26 is a sectional view of a closure for an alternate embodiment child- 
resistant package; 

FIG. 27 is a fragmentary sectional view of the alternate embodiment 
package illustrating the closure shown in FIG. 26 threaded on a container finish; 
and 

FIG. 28 is a sectional view through the container finish and closure skirt 
of the package of FIGS. 26 and 27. 



Detailed Description of the Preferred Embodiments 

Referring in more detail to the drawings, FIGS. 1 and 3-5 illustrate a 
child-resistant package 30 that includes a container 32 and a closure 34 received 
on the container 32. When the closure 34 is fully received on the container 32, 
5 interfering lugs on both the closure 34 and the container 32 prevent the closure 
34 from being simply rotated off of a container finish 36. Rather, to remove the 
closure 34 from the container 32, the closure 34 must be pushed down until lugs 
on the closure 34 clear lugs on the container 32 so that the closure 34 may be 
rotated relative to the container 32. Preferably, the lugs on the closure 34 and 
1 0 container 32 also interfere axially to prevent the closure 34 from being cocked or 
partially removed without rotating the closure relative to the container 32. 
(Directional words such as "down" are employed by way of description and not 
limitation with respect to the upright orientation of the package illustrated, for 
example, in FIGS. 1-2 and 4-6. Directional words such as "axial" likewise are 
1 5 employed by way of description and not limitation with respect to the axis of the 
container finish or the closure skirt, as applicable.) 

The container 32 includes a body 40 defining an interior volume in which 
a product is stored, and a generally cylindrical finish 36 with an open end 42. On 
the finish 36 are provided at least one external thread 44 and at least one stop lug 
20 46 separate from the thread 44 and projecting radially outwardly from the finish 
36. As shown in FIG. 2, a plurality of external thread or thread segments 44 may 
be provided on the finish 36, and the embodiment shown has four separate 
threads 44. Each thread 44 has one end 48 adjacent to the open end 42 of the 
finish 36, extends partially around the circumference of the finish 36 and is 
25 inclined axially so that a second end 50 is spaced from the open end 42 of the 



container finish 36. Likewise, a plurality of stop lugs 46 may be provided on the 
container finish 36, and in the preferred embodiment, four separate stop lugs 46 
are provided all preferably evenly circumferentially spaced and axially located on 
the finish 36. If desired, a liner 51, tamper resistant seal, or a freshness seal may 
5 be disposed over the open end 42 of the finish 36, as shown in FIG. 2. 

In the preferred embodiment, each stop lug 46 is preferably located 
adjacent to but circumferentially spaced from a second end 50 of a separate one 
of the threads 44. As best shown in FIGS. 4 and 6, each stop lug 46 preferably 
includes a cam surface 52 that engages and permits a corresponding lug on the 

10 closure 34 to pass by the stop lug 46 as the closure 34 is rotated clockwise to 
thread it on the container finish 36. In the preferred embodiment, the cam surface 
52 of each stop lug 46 preferably extends circumferentially from a first end 54 to 
a second end 56, and radially outwardly from the container finish 36. Each cam 
surface 52 is inclined axially from its first end 54 to its second end 56, with the 

1 5 second end 56 being spaced circumferentially from and axially further away from 
the open end 42 of the container finish 36 then the first end 54. In the preferred 
embodiment, each stop lug 46 preferably also includes a circumferentially 
extending flange 58 spaced clockwise from the cam surface 52. Preferably, the 
flange 58 is continuous with the remainder of the stop lug 46 and provides a 

20 generally planar upper surface 60 of the stop lug 46 that is generally 
perpendicular to the axis of the finish 36. Together with an axially extending 
surface 62 of the stop lug 46 that is spaced immediately clockwise from the cam 
surface 52, the flange 58 defines a pocket 64 spaced immediately clockwise from 
the cam surface 52. As shown, the pocket 64 is open circumferentially in a 

25 clockwise direction and axially away from the open end 42 of the finish 36. 



As best shown in FIGS. 1, 14 and 15 the closure 34 has a base wall 70 
adapted to overlie the open end 42 of the finish 36 and a peripheral, annular skirt 
72 extending from the base wall 70 and having at least one internal thread 74 for 
5 engagement with the external threads 44 on the finish 36. Preferably, the closure 
34 has the same number of threads or thread segments 74 as the container 32, and 
is shown in the preferred embodiment as having four separate threads 74, like the 
container. The closure is so constructed and arranged that, when received on the 
container, the base wall 70 of the closure 34 generally overlies the open end 42 
1 0 of the finish 36 and the skirt 72 is threadably engaged with and circumferentially 
surrounds at least a portion of the finish 36. 

Carried by and preferably attached to one or both of the base wall 70 and 
the skirt 72 is at least one spring element 76 that yieldably axially biases the 
closure 34 in a direction moving the base wall 70 away from the finish 36. The 

1 5 . spring element 76 is preferably integrally formed as a single component with the 
closure 34 that extends axially away from the base wall 70 and radially inwardly 
terminating at a free edge 78 so that the spring element 76 is flexible and resilient. 
Each spring element 76, which are identical, preferably tapers in thickness toward 
the free edge of the spring element to provide differential flexing of the spring 

20 element. That is, the free edge of the spring element initially will flex as shown 
in FIG. 1, and the mid and base portions of the spring element will only begin to 
flex after substantial flexing of the free edge. The free edge 78 of the spring 
element 76 is adapted to engage either the end of the container finish 36 (as 
shown in the embodiment of FIG. 27), or a liner 5 1 (as shown in the embodiment 

25 of FIG. 1) which may be carried by the closure 34 and adapted to provide a seal 



of the open end of the finish 36 when the closure 34 is fully received on the 
container 32. 

To prevent over- flexing or plastic deformation of the spring element 76, 
circumferentially spaced and axially extending spring stops 80 are preferably 
provided on the base wall 70 of the closure 34 to limit the flexing or axial 
displacement of the spring element 76. In the preferred embodiment, as best 
shown in FIGS. 1,14 and 1 5, the spring element 76 preferably includes a plurality 
of circumferentially spaced spring segments 82, and one or more spring stops 80 
are preferably provided for each spring segment 82. In the preferred embodiment, 
eight separate spring segments 82 are provided, although any number of spring 
segments 82 including one annular and continuous spring segment maybe used. 

Adjacent its axially lower end, the skirt 72 may include a radially 
outwardly extending portion 84 providing a larger inner diameter than in the 
remainder of the skirt 72. The larger inner diameter may be provided to 
accommodate a plurality of lugs on the closure 34 which cooperate with the stop 
lugs 46 on the container finish 36 as set forth in more detail below. 

In the preferred embodiment of the package 30, the closure 34 includes 
at least one pair of internal lugs 86, 88 extending radially inwardly from the skirt 
72. As best shown in FIGS. 2, 3, 14, 17 and 21-24, the closure 34 preferably 
includes several pairs of internal lugs 86, 88, and in the preferred embodiment has 
four such pairs of internal lugs, with each pair associated with a separate one of 
the stop lugs 46 on the container finish 36. Each pair of internal lugs 86, 88 on 
the closure skirt 72 includes a first lug 86 that cooperates with a respective stop 
lug 46 on the container finish 36 to prevent unthreading of the closure 34 from 
the finish 36 when the closure 34 is simply rotated relative to the finish 36. A 



second lug 88 of each internal pair of lugs is circumferentially spaced from its 
associated first lug 86 and cooperates with the stop lug 46 on the container finish 
36 to prevent over- tightening or further threading of the closure 34 onto the finish 
36 after the closure 34 is fully received on the finish 36. 

As shown in FIGS. 4, 14, 17-19,21 and 23-25, the first lug 88 of each pair 
of internal lugs on the closure skirt 72 includes a cam surface 90 which extends 
radially inwardly from the skirt 72 and circumferentially from a first end 92 to a 
second end 94. The cam surface 90 is also preferably inclined axially with its 
first end 92 being further away from the base wall 70 than its second end 94. A 
generally planar and circumferentially extending upper surface 96 of the first lug 
86 is spaced clockwise from the cam surface 90, and in the preferred 
embodiment, terminates at an axially extending stop surface 98 of the first lug 86. 
The upper surface 96 of the first lug 86 is preferably generally perpendicular to 
the axis of the skirt 72 and container finish 36. 

As shown in FIGS. 4, 14, 17, 18, 20 and 22, the second lug 88 of each pair 
of internal lugs on the closure skirt 72 preferably includes an axially extending 
stop surface 100 that is generally opposed to and faces in the opposite direction 
of the stop surface 98 of its associated first lug 86. The stop surface 100 of the 
second lug 88 is circumferentially spaced clockwise from the stop surface 98 of 
the first lug 86. The second lug 88 preferably has at least a portion that extends 
axially below the upper surface 96 of the first lug 86, and may extend axially 
above the upper surface 96 of the first lug 86. On the opposite side of the stop 
surface 100, the second lug 88 may taper until its blends with the skirt 72. 

To put the closure 34 on the container 32, the closure skirt 72 is aligned 
with and disposed over a portion of the container finish 36. The closure 34 is 
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then rotated clockwise with the internal threads 74 on the closure skirt 72 
engaging the external threads 44 on the container finish 36 to axially advance the 
closure 34 on the finish 36. Rotation of the closure 34 continues until, as shown 
in FIG. 21, the first lugs 86 on the closure skirt 72 approach their associated stop 
5 lugs 46 on the container finish 36, with the first lug 86 and stop lug 46 being 
generally axially aligned such that further rotation will engage the cam surfaces 
90, 52 of the lugs 86, 46, respectively. Further rotation of the closure 34 engages 
the cam surfaces 90, 52 together and as shown in FIGS. 22 and 23, causes a 
corresponding axial displacement of the closure 34 further onto the container 
10 finish 36 with the first lug 86 of each pair of internal lugs on the closure skirt 72 
sliding or camming under their associated stop lugs 46 on the container finish 36. 
As shown in FIG. 22, the camming of the first lugs 86 on the closure skirt 72 
under the stop lugs 46 on the container finish 36 displaces the spring segments 
82 of the spring element 76 providing a force on the closure 34 tending to move 
15 it away from the container finish 36. Further rotation of the closure 34 relative 
to the container 32 moves the first lug 86 passed the stop lugs 46 and the force of 
the spring element 76 biases the closure 34 away from the container 32. 

As shown in FIGS. 1 and 3-5, this disposes the first lug 86 on the closure 
skirt 72 in the pocket 64 of a corresponding stop lug 46 with the upper surface 96 
. 20 of the first lug 86 adjacent to and preferably engaged with the flange 58 of the 
stop lug 46. As shown in FIGS. 24 and 25, continued rotation of the closure 34 
clockwise relative to the container 32 engages the stop surface 100 of at least one 
second lug 88 on the closure skirt 72 with a stop lug 46 on the container finish 36 
to prevent further rotation of and over-tightening the closure 34 on the container 
25 finish 36. Desirably, the circumferential distance between the first lug 86 and 

11 



second lug 88 in each pair of internal lugs on the closure skirt 72 is less than the 
circumferential dimension of the stop lug 46 so that at least a portion of each first 
lug 86 remains axially beneath the flange 58 of its associated stop lug 46 even 
when the stop lugs 46 are engaged with their associated second lugs 88. 
5 With the closure 34 fully received on the container 32, simple 

counterclockwise rotation of the closure 34 will engage the stop surface 98 of the 
first lug 86 with the axial surface 62 of the stop lug 46 that defines in part the 
pocket 64 thus preventing further counterclockwise rotation of the closure 34 as 
best shown in FIG. 4. Similarly, attempts to pry the closure 34 or a portion of the 

1 0 closure 34 axially relative to the container finish 36 will engage the upper surface 
96 of the first lug 86 with the flange 58 of the stop lug 46 to at least substantially 
inhibit and preferably prevent the closure 34 from being pried off the container 
32 or axially cocked sufficiently to disengage the stop lug 46 and first lug 86. 
Desirably, preventing the closure 34 from being cocked relative to the container 

15 finish 36 prevents damage to the lugs 46, 86, 88 and threads 44, 74 that can be 
caused by forcibly prying the closure 34 from the finish 36. 

Since simple counterclockwise rotation of the closure 34 to remove it 
from the container finish 36 is prevented by engagement of the first lug 86 and 
the stop lug 46, the closure 34 must be displaced axially downwardly against the 

20 force of the spring element 76 a sufficient distance so that the first lugs 86 are 
axially beneath and clear of the stop lug 46 on the container finish 36. Then, the 
closure 34 can be rotated counterclockwise passing the first lugs 86 beneath their 
associated stop lugs 46 and backing the closure 34 off of the container finish 36 
through action of the cooperating threads 44, 74 on the finish 36 and skirt 72. 

25 Desirably, the axially inclined cam surfaces 52, 90 of both the stop lugs 
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46 and the first lugs 86 displace or flex the spring element 76 as the first lugs 86 
cam beneath the stop lugs 46, and do not cause any distortion of the container 
finish 36 or closure skirt 72 due to the forces required to slide the cam surfaces 
52, 90 relative to each other. And to prevent damage to the spring element 76 or 
5 individual spring segments 82 of the spring element 76, the spring stops 80 limit 
the extent to which each spring segment 82 can be displaced or flexed. 

FIGS. 26-28 illustrate an alternate embodiment child-resistant package 
150 including a modified container 152 and a modified closure 154. As shown 
in FIG. 26, the closure 154 may have a pair of internal threads 156 and two sets 
10 of first and second internal lugs 158, 160, respectively. As shown in FIG. 28, 
each second lug 1 60 may be generally flat and extend radially inwardly to contact 
a corresponding stop lug 1 62 on the container 1 52 and prevent over-tightening of 
the closure 1 54 on the container 1 52 as in the first embodiment package 30. Each 
first lug 158 extends radially outwardly from the closure skirt 164, extends 

15 circumferentially, and has a cam surface 166 (FIG. 28) that is radially inclined 
from a first and 1 68 to a second end 1 70 of the cam surface 1 66. The second end 
170 of the cam surface 166 is disposed radially inwardly of and is 
circumferentially spaced clockwise from the first end 168. As shown in FIGS. 
26 and 27, the spring element 1 72 maybe continuous, generally frustoconical and 

20 integral with the closure 154. Other spring elements including, for example, 
those having more than one spring element, or a spring element having multiple 
segments can be used. 

Each stop lug 1 62 on the container finish 1 74, as best shown in FIG. 28, 
may extend radially outwardly from and circumferentially along the finish 174. 

25 A cam surface 176 of each stop lug 162 may be defined by a generally 
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circumferentially and axially extending peripheral face of the stop lug 1 62. In the 
embodiment shown, the cam surface 176 of each stop lug 162 is not inclined 
radially or axially, although it could be inclined or otherwise formed as desired. 

As shown in FIG. 28, as the closure 1 54 is rotated clockwise on the finish 
174, each first lug 158 will engage a corresponding stop lug 162 (as shown in 
phantom in FIG. 28) prior to the closure 154 being fully received on the finish 
174. Continued rotation of the closure 154 will cause the first lugs 158 to cam 
radially over and eventually pass their associated stop lugs 162. The radial 
camming of the first lugs 158 temporarily deforms the closure skirt 164 which is 
somewhat flexible and resilient so it is not damaged in use. Further clockwise 
rotation of the closure 154 is limited by engagement of the stop lugs 162 with 
associated second lugs 160 on the closure 154 as shown in FIG. 28. 
Counterclockwise rotation of the closure 1 54 without application of an axial force 
to the closure will engage a stop surface 180 on each first lug 158 with the stop 
lugs 1 62 on the finish 1 74. To remove the closure 154, sufficient axial force must 
be applied to the closure 154 to move the first lugs 158 axially beneath the stop 
lugs 162 and then the closure 154 must be rotated counterclockwise. In other 
words, the closure 154 must be pushed down and turned. 

There have thus been disclosed a child-resistant package, a closure, a 
container, and a method of making a child-resistant package. Two presently 
preferred embodiments of the invention have been disclosed, and a number of 
modifications and variations have been discussed. Those skilled in the art will 
readily recognize that the description of the presently preferred embodiments and 
the suggested modifications and variations have been set forth in terms of 
description, and not limitation. Other embodiments, modifications and variations 
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will readily suggest themselves to persons of ordinary skill in the art. The 
invention is intended to embrace all such embodiments, modifications and 
variations that fall within the sprit and broad scope of the appended claims. 
Further, descriptive adjectives used in the specification, such as for example, 
beneath, above, clockwise, counterclockwise and the like, are used with reference 
to the package, closure and container as shown in the accompanying drawings, 
and generally provide the container in an upright position with the closure 
positioned on and over the open end of the container finish. 
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